Introduction: The lower Syr Darya River Basin is an integral part of the Aral Sea Basin that is shared by four riparian countries. In Kazakhstan, the water is mainly used for agricultural purposes. However, the poor quality and insufficient quantity of water and the overall degradation of natural resources due to unsustainable management practices threaten the profitability of the sector. The situation is even worse for downstream users. Three alternative scenarios for sustainable water and land management were developed using the RIOS and SWAT models as decision support tools. The scenario that offered the highest water and land productivity was presented to farmers to assess their willingness to forgo their current practices and adopt proposed management practices. We introduce willingness to forego (WTF)-a qualitative approach and a variant of the concept of opportunity costs to look beyond hypothetical markets to trading current benefits for future returns. We also tap into literature on agricultural risk management to provide additional insight into farmers' rationale behind their choices.
Introduction
Ecosystem services provide direct and indirect benefits to humanity including provisioning services such as fresh water and fuel, regulating services, such as climate and flood regulation, cultural services such as recreational, and esthetic services, and supporting services which cross-cut across the other services, including soil formation and nutrient cycling (MEA 2005) . There is a large body of literature that corroborates the ever-growing demand for natural resources and the ensuing ecosystem services. The importance of valuation of ecosystem services is also increasing with growing interest and need to generate supporting evidence for decision makers.
Valuation of ecosystem services is indeed very complex as it goes beyond the environmental and biophysical to include the social, economic, and cultural dimensions that inform society's decision to manage and use ecosystems (Felipe-Lucia et al. 2014) . While there is no consensus on valuation approaches, the body of literature on the topic offers several approaches that can be used to assess the values ascribed to them (De Groot et al. 2002; Chee 2004; Hein et al. 2006; Liu et al. 2010; Bateman et al. 2011; TEEB 2012; Bagstad et al. 2013) . Contingent valuation (CV) is one such analytic approach used to establish stakeholders' stated preferences based on their demand for specific ecosystem service within a hypothetical market (Ciriacy-Wantrup 1947; Garrod and Willis 1999; Shapansky et al. 2002; Cowling et al. 2008; Reed 2008; Luyet et al. 2012; Asamoah and Wiafe 2016) .
Under the CV approach, it is assumed that actors can effectively express their willingness to pay (WTP) to continue using ecosystem services or their willingness to accept (payment) (WTA) monetary compensation for forgone services (Hanneman 1991; Diamond 1996; Dasgupta et al. 2000; Farber et al. 2002; Horowitz et al. 2002; Chee 2004) . In line with neoclassical economic assumptions, these approaches are primarily based on the notion that users of ecosystem services are rational actors who are fully aware of their value and are hence capable of ranking and choosing from among a list of alternative management scenarios. While conventional economic theory informs us that under most circumstances, the two measures should yield equal estimates or have trivial differences, in reality, the WTA/WTP ratio is higher (Randall 1987; Willing 1976) . Among the various explanations offered by literature on environmental economics are biases associated with the individual's budget constraints or motive for profit; substitutability between goods or availability of close substitutes, distribution of income, and the extent of the difference between public and ordinary private goods , Baumgartner 2012 , Barbier et al. 2016 , Horowitz and McConnell 2002 , Mansfield 1999 , Bateman et al. 1997 , Kahneman et al. 1990 , Knetsch and Sinden 1984 Knetsch 1990 ). The debate, however, largely focuses on finding economic explanations for the disparity and the validity of the measures.
While CV for measuring non-market values is widely used to elicit stakeholders' valuation of ecosystem services, it lacks rigor to elicit the reasons behind stated preferences and hence opportunities for policy makers to influence the decision. The authors considered this quite important because society's preferences and valuation of ecosystem services could shift over time depending on changes in economic, environmental, cultural, and institutional norms. Understanding the issues that underpin society's preferences will open up prospects to explore plausible trade-offs to ensure sustainable livelihoods, and avoid major shocks, while pursuing optimal use of ecosystem services.
In this paper, we examine the actual trade-offs associated with NRM decisions by exploring what farmers are willing to forego (WTF) in real terms, and why? As such, the article is intended to compliment WTA and WTA approaches by providing insight into the logic behind farmers' decisions to adopt improved NRM technologies. We applied the concept of agricultural risk management and its underlying assumption that farmers are rational actors that aim to maximize benefit and minimize risks to link farmers' behavior to ecological performance, and sought qualitative explanations for their preferences and associated valuation of ecosystems. We hypothesized that farmers' choices and management decisions are intricately related to real and/or perceived risks and that ecosystem services such as water and land are critical and major limiting factors in agricultural production and hence important components in farmers' risk management strategies and decisions to adopt or not adopt recommended sustainable management practices.
WTF is conceptualized as a variation of opportunity cost which shifts the focus from hypothetical markets in which an assessment is made on how much (in monetary terms) stakeholders are willing to pay/accept to trading ecosystem benefits, i.e., benefits humans derive from ecosystem services by using some built-in capital to realize it (Daily 1997; Fisher et al. 2011) . For example, wells provide access to clean drinking water, which represents the benefit from groundwater. WTF thus mainly focuses on the trade-offs between current and future benefits and costs concomitant with the choice for action or inaction within the framework of risk management. The concept of agricultural risk management and its underlying assumption that farmers are rational actors that aim to maximize benefit and minimize risks are central to the WTF approach.
WTF, therefore, minimizes the bias and complexities related with assigning hypothetical monetary values to ecosystem services-be it in terms of anticipation of potential income through WTA or potential monetary cost in the case of WTP which are highly subjective to income disparities within a community Nunes and van den Bergh 2001) . It also averts the pitfall of limiting individual choices to their financial capability or need and focuses on practical and plausible trade-offs. When presented together, the results from the quantitative WTP and WTA analyses, and the qualitative WTF analysis will provide more complete insights into farmers' stated preferences, their understanding of the trade-offs among alternative choices, and their willingness to take on associated risks.
The organization of the article is as follows. The next sub-section provides a description of the study area, followed by description of the data used and methods for data collection and analysis. Findings of the study are then presented followed by conclusions that include strategic recommendations for different stakeholders.
Description of the study area
The study was undertaken in South Kazakhstan, which is one of the most populated regions of the Republic of Kazakhstan where about 19% of the total population reside. Agriculture is the main source of income in the area. Income generated from the sector is, however, very low due to insufficient access to good quality and quantity of water, poor infrastructure, inadequate access to improved technologies, and credit services, as well as degradation of natural resources (ICARDA and CAREC 2015; Kiktenko et al. 2015) . The lower Syr Darya Riven Basin covers about 128,000 ha and is located in the Turkistan region. Data used in this study was collected from three main villages namely, Bugun, Stary Ikan, and Karachik located at the beginning, middle, and tail end of the Turkistan canal respectively covering a total area of about 36,000 ha (Fig. 1) . Stratified sampling was used to select the three villages using location on the canal (upper, middle, or lower tail) as criteria for stratification.
The main market for the region is located at about 9 km from Karchick, 22 km from Stary Ikan, and about 30 km from Bugun. While agriculture in the basin can be generally categorized as a mixed crop-livestock production system, the contribution of livestock to family income varies among the three villages with Bugun and Karachik villages ranking as the highest and the lowest respectively. Water is the scarcest resource in the basin followed by agricultural land which is diminishing due to degradation, expansion of settlements, and fragmentation resulting from population growth. Land holdings also vary across the villages with average land size being the highest in Bugun, followed by Karchik and Stay Ikan.
Rural communities in the study area heavily depend for their livelihoods on the production of cotton, alfalfa, maize, and fruits; fishing; tourism; and raising livestock.
However, unsustainable management of natural resources is resulting in extensive degradation that is negatively affecting crop and water productivity for downstream water users. Among the main challenges are high concentration of pesticides, sediments and sewage carried in the river water from upstream areas, and reduced water availability due to extensive use of inefficient irrigation systems by upstream users (ICARDA and CAREC 2015) .
Data
The study is based on qualitative data collected through desk review, focus group discussions (FGDs), and key informant interviews (KII) held with individuals purposely selected for their knowledge and expertise. As demonstrated in Singh et al. (2011) , it is essential to carefully identify selected members of local communities who have historic and in-depth knowledge about farming practices. The FGDs were held with randomly selected farmers from the villages in each stratum, to ensure access to spatial and context-specific information on valuation and use of ecosystem services in the basin. Hence, the study accounted for variations in benefits and risks across the landscape to ensure a robust valuation exercise. Separate FGDs were held with male and female members of the community to capture the views of all members of the community. A total of 12 FGDs were held involving 106 individuals from the three villages (Table 1) .
The questions used for the KII and FGD were built on literature on agricultural risk management and previous research on valuation of ESS in the basin which used Soil and Water Assessment Tool (SWAT) and Resource Investment Optimization System (RIOS) models as decision support tools (ICARDA and CAREC 2015) . Semi-structured questions were used to solicit relevant information. The questions were first cleared by the Regional Environmental Center for Central Asia (CAREC) for cultural sensitivity and context applicability and approved by key authorities before being applied. A snow ball method was also used to probe into and get a clearer understanding of the community's stance. Key aspects of the FGDs revolved around questions intended to assess and validate the main challenges to agricultural production in the area focusing mainly on the effects of water scarcity and quality on agricultural activities, and efficiency of traditional irrigation systems. Data on these were collected through individual votes and were analyzed using Likert scale. Other questions sought to explore farmers' crop and irrigation choices by comparing their current practices with proposed alternatives and their WTF existing cropping and irrigation methods in lieu of the proposed conservation packages ( Table 2 ). The answers were classified summarized and tabulated. These were then thematically analyzed. The themes were deductively generated from the data and literature review and were used to identify similarities and differences among the three villages (Braun and Clarke 2006) .
Ethical considerations
Ethical protocols were considered throughout the data collection process. The interviewees were voluntary. All the individual answers were recorded as confidential information and were analyzed anonymously, to be strictly used for the purpose of the study. This was clearly explained to participants at the beginning of each FGDs and key informant interviews (KII). The research team was given verbal consent to these conditions from all participating individuals. No specific permissions were required from local authorities though they were informed of the study's objectives and plans to collect qualitative information, as well as copies of all proposed questions.
Methods
The study builds on research conducted on valuation of ecosystem services in the area which used SWAT and RIOS models to assess existing agricultural water management practices and simulate alternative scenarios for ecosystem valuation and water conservation in the three villages. The models used biophysical and economic data on agricultural technologies for commonly grown winter wheat, cotton, and rice. These included water consumption and discharge for the whole Aral-Syr Darya watershed along with the irrigated areas of South Kazakhstan and Kyzyl-Orda provinces, inflow from tributaries and outflow from the Chardara reservoir, and production costs and revenues per hectare for the different crops. The study provided three scenarios for water conservation. The SWAT model identified appropriate crop types and alternative technologies of irrigation, while the RIOS model established key investment options to reduce nitrogen and phosphorus losses and to increase the base flow . The models identified three alternative scenarios that could potentially enhance Table 2 Key aspects of the FGDs commonly discussed in every village
Section I: understanding current challenges in agriculture Is water scarcity during the irrigation period (July-August) a problem in your village?
On a scale of 1-5 (5 = serious problem and 1 = no problem at all), how would you describe the gravity of the problem?
Does the quality of irrigation water affect your agricultural productivity?
On a scale of 1-5 (5 = serious problem and 1 = no problem at all), how would you describe the gravity of the problem? water productivity in the basin through introduction of better fertilizer and irrigation water management and substitution of existing crops with more water efficient crops (Table 3) . The cost of adopting the recommended cropping and irrigation packages was estimated at about US$100 million. Under the assumption that the financial resource could be made available, the scenarios proposed that farmers in the basin should grow some combination of cotton, alfalfa, and orchards which are traditionally grown in the area but using different irrigation methods depending on the location of the village along the canal and the crop to be planted. Model results showed that the greatest water saving will be achieved under Scenario B which could result in the conservation of up to 229 million cubic meters (MCM) of water in the basin, as compared to scenarios A and C which could result in water savings of about 200 and 180 MCM, respectively.
More specifically, the decision tools preferentially allocated drip-irrigated orchards and cotton to Bugun village, sprinkler-irrigated alfalfa to Karachick village, drip-irrigated cotton, and sprinkler-irrigated alfalfa for Steri Ikan village (ICARDA and CAREC 2015) . It is, however, important to note here that the proposed scenarios are based on strong assumptions including farmers' willingness to (i) adjust their crop choices, (ii) adopt new irrigation practices, (iii) make some form of financial contribution to realize the change, and (iv) that farmers value conservation as a priority goal. Proposed conservation packages were presented to the selected representatives from each of the three villages, and FGDs were used to assess their perception and threshold of risks they are willing to take to adopt the recommended packages. In line with literature on risk management, five common sources of risks in farming including risks associated with production, marketing, financing, human, and institutional were considered to analyze their perceptions (Kahan 2008) .
Results and discussion
Each FGD yielded valuable information on current practices, as well as reasons behind their choices, and presented a good forum to discuss proposed conservation measures.
The question on WTF was the most contentious. However, participants were not convinced on the idea of changing their cropping practices and foregoing current benefits. We linked valuation of ecosystem services to the agricultural risk management literature to unpack some of the drivers that influenced farmers' choices in using scarce irrigation water and their WTF current benefits in lieu of conserving ecosystem services.
We found that water, both in terms of quantity and quality, is a limiting factor in agricultural production in the study area. The Likert scale analysis indicated that water scarcity and quality is a serious concern for farmers in Star Ikan, while water quality holds more weight for farmers in Bugun. In Karchick, which lies at the tail end of the canal, water quality and quantity received from the canal was considered a moderate problem as they mostly rely on groundwater to meet their water demand. On average, 50% of the respondents from all the three villages considered flood irrigation as a moderate problem for agriculture, while 35% considered it to be a serious problem, and 15% considered it a very serious problem. This study thus considered water availability and management as an important factor in farmers' risk management strategies.
Our overall argument hinged upon the notion that in areas such as the study region where alternative sources of employment and income are limited, farmers generally tend to be risk averse and hence opt for certain lower pay-off options in the present than greater but risky future returns. This is in line with the literature on agricultural risk management, which asserts that subsistence farmers' decisions in the face of risk are often based Table 3 Scenarios proposed by the models for water conservation on careful evaluation of different alternatives with the end goal of ensuring food security and maximizing profits while minimizing risk (Miller et al. 2004; Greiner et al. 2008; Sulewski and Kloczko-Gajewska 2014) . This line of argument is also supported by ecosystem literature which recognizes that farmers' risk management behaviors have direct implication on ecological performances and that individuals tend to prefer benefits to be provided sooner than later and to postpone costs to the future as opposed to incurring them in the present (Fisher et al. 2011; Boelee et al. 2013; Mouysset et al. 2013) . The study used five areas of risk including production, marketing, finance, human, and institutional, as evaluation criteria to develop better understanding of farmers' current decisions on the management and use of scarce irrigation water in the three villages, and their reluctance to adopt alternatives proposed by the model. Farmers' current risk management strategies are first presented within the context of the five areas of risk, followed by a presentation of anticipated or perceived changes in risk should they opt to adopt recommended packages and its effect on their WTF current benefits.
Risk management under current farming practices
We applied risk management principles to understand farmers' current use of land and water in relation to common farming practices and the types and extent of risks they take to sustain their livelihoods.
Production risks
These refer to risks associated with uncertainty in weather, pest, and other biophysical and ecological factors that could result in yield losses (Kahan 2008) . Although Karchick, Star Ikan, and Bugun are considered growing villages, off-farm income generating opportunities are quite limited and agriculture remains the main source of livelihood. Production risks thus bear great weight in farmers' decision making. A closer look at farmers' agricultural practices, primarily crop choices and irrigation methods in the three villages, indicated that farmers grow three to five main types of crops that are carefully selected to (i) generate a certain minimum yield under existing biophysical conditions including water scarcity, land size and quality, (ii) generate a certain minimum family income, (iii) minimize dependence on local market for own consumption, and (iv) meet household food needs.
Cotton is grown as a cash crop in all three villages, although the actual amount grown varies depending on land size, access to water, and marketing opportunities. Cotton is harvested once a year and offers farmers some level of income security. Wheat (soft) is also harvested once a year and is grown in Karchick and Staryi Ikan villages to meet household demand for animal feed and flour used in bread making-a main staple in rural Kazakhstan. In addition, wheat is considered an essential crop because flour is one of the most expensive commodities in both local markets.
The other common crop grown in the three villages is alfalfa. In Karchick and Star Ikan, alfalfa is grown to meet basic feed requirement of their livestock and a small portion of it is sold in the local market. Alfalfa is often harvested three to four times a year depending on water availability and hence offers farmers year-round security to feed their livestock and whenever possible generate some income. In Bugun, where water is readily available, alfalfa is grown as the main cash crop to meet the growing demand in Shymkent-one of the most densely populated cities in Kazakhstan, and is also as an ideal crop that can grow under saline conditions. Most farmers grow alfalfa based on contractual agreements with suppliers in the city, though a small percentage of the produce is also kept as feed for own livestock. By diversifying their crops that have different water requirements and harvesting periods, farmers in all three villages meet different household needs and minimize production risks associated especially with those that have higher water demand.
Market risks
While changes in market prices are outside the control of any individual farmer, market trends which signify demand patterns and shifts in costs and revenues of production highly influence farmers' production decisions. Volatile input and output market prices thus present serious risks to farmers (Kahan 2008 ). In the case of the villages under consideration, results of the study clearly indicated a direct relationship between crop choices and marketing opportunities. For instance, farmers in Karchick and Star Ikan dedicate a relatively smaller amount of their land to alfalfa which commands low demand and hence price in the local or nearby markets, but opt instead to grow cotton which can fetch a good price and is expected to do so if current upward trend in the international market continues. Similarly, in Bugun, farmers' decision to increase their production of alfalfa as a cash crop as opposed to cotton is influenced by the demand in Shymkent. The choice to grow grain in Karchich and Star Ikan is also influenced by market prices which make purchasing flour for home consumption an expensive alternative, hence prompting farmers to grow their own grain to ensure household food security. Thus, by diversifying their crop choices, farmers minimize market risks in one or more crops.
Institutional risks
These refer to potential threats from unexpected changes in policy and/or changes in the provision of agriculture-related services from formal or informal institutions (Kahan 2008) . Subsidies are common strategies used to influence agricultural practices in Kazakhstan. For instance, governments encourage or discourage the production of certain crops and agricultural technologies in selected parts of a country by providing incentives in the form of cheaper agricultural inputs, financial, and advisory services in support of recommended alternatives and facilitating market outlets. For instance, personal communication with Mr. Karl Anselm revealed that the production of irrigated wheat is generally discouraged in South Turkestan as higher yields and better quality wheat can be produced in other rainfed parts of the country. Hence, the government offers substantial subsidies to wheat growers in rainfed agroecosystems making wheat growers in the Turkestan region less competitive.
Provisioning and pricing of public goods also influences farmers' decisions in the use and management of natural resources including the use of irrigation water. In this case, the lack of clear guidelines for sharing the canal water poses substantial risk for downstream users whose access to water depends on the management and level and pattern of utilization of water by upstream users. Farmers in Karchik, and to a certain extent Staryi Ikan, thus cannot grow crops with high crop water requirement as they do not have legal assurance that their water supply will not change. Crop choices are thus made with such risks in mind.
Financial risks
These risks are associated with unpredictable changes in interest rates and terms of borrowing. As formal and non-formal agricultural credit services are uncommon in all three villages, risks associated with repayments and interest rates play minimal role in farmers' decision making processes. However, another key component in risk management is keeping the cost of production as low as possible. Such practices provide one option for farmers to ease their liquidity constraints, maximize profit from their production, and serve as a cushion in times of production loss. Famers in the three villages use flood irrigation to water their crops and use manual labor to harvest their crops, with the exception of alfalfa which is harvested using combiners. Adoption of new and improved irrigation practices will therefore mean increased cost of production, higher need for financial capital, and higher financial risk under bad weather conditions.
Human risks
Refer to unexpected illnesses and or death which could influence farming decisions. While both types of risks are indeed part of any farming decision processes, we did not find any evidence that links these risks to farmers' crop or irrigation choices in the three villages. Therefore, as described above, production, marketing, and institutional risks shape farmers' decision in crop choices, land use, and irrigation water schedules and methods.
Anticipated changes in risk
Discussions on adoption of proposed conservation measures provided interesting insight into farmers' perception of risks associated with the various recommendations for change. Information collected from each village was analyzed in terms of potential changes in risk in relation to production, marketing, financial, and institutional risks.
Production risk
Assuming that all other things will remain the same, the model recommends for farmers in Bugun to produce more of drip-irrigated cotton and orchards, which will only be possible at the cost of reduced production in alfalfa, the main cash crop for the area, and/or other crops commonly grown in the area including corn, sunflower, and wheat. While farmers are familiar with growing cotton as a cash crop and hence have a good expectation of yield, growing cotton under drip irrigation is a new concept. This was clearly expressed during the FGDs where farmers voiced their concern in growing cotton with drip irrigation under saline conditions-a major challenge for the agricultural sector in the area.
Orchards are also grown in the area though at a very small scale-mainly for home consumption or for sale in local markets. Increasing its production through drip irrigation thus presented a different challenge. Among the concerns raised are their ability to grow under saline conditions (especially under drip irrigation), susceptibility to pest and diseases, vulnerability to weather changes, and need for greater investment in upkeep, harvesting, preserving, and packaging. Lack of information on potential market outlets and profitability of the various fruits from the orchards was also a source of apprehension among the farmers in Bugun.
Similarly, recommendations to grow more of drip-irrigated cotton and sprinkler-irrigated alfalfa in the Star Ikan village posed a serious challenge for the farmers who will have to make a corresponding reduction in land and water allocated for the production of wheat, which is an essential crop to ensure household food security. The lack of information on expected yield from drip-irrigated alfalfa also added to farmers' concern of increased risk with the change. The viability of growing alfalfa (a crop that is commonly known to require more water than cotton and wheat) under relatively severe water shortages, and in the absence of a governing body or law that could guarantee water allocation from the canal, was also questioned by farmers in Star Ikan, but more so in Karchik.
Marketing risk
Under Scenario B, farmers in Bugun, Star Ikan, and Karchik were encouraged to increase their production of one or more crops at the expense of other crops. For instance, farmers in Bugun were asked to grow more cotton and orchards under drip irrigation and those in Star Ikan were encouraged to grow more drip-irrigated cotton and sprinkler-irrigated alfalfa, while farmers in Karchik were requested to increase their production of alfalfa through sprinkler irrigation.
Farmers in Bugun and Star Ikan already grow cotton as a cash crop and are thus quite familiar with its marketing potential. Nonetheless, they were concerned with increasing their production of cotton as prices are closely linked with the international market and hence quite volatile. They also questioned their ability to generate profit with the anticipated increase in the cost of production, and in competition with other farmers in other parts of the region who continue to use flood irrigation. Their concerns are in line with the arguments for equitable distribution of benefits and costs where they questioned the rationale behind the proposed conservation efforts while others elsewhere could be overexploiting the resource.
The opportunity cost of increasing production of cotton and orchards in Bugun was discussed in light of potential decreases in the production of alfalfa-a dominant cash crop catering to a guaranteed market and hence income for the household. Similar discussions were also held in Karchik where farmers expressed their concerns in foregone opportunities to grow cotton which serves as the main source of income for the household.
The ability of local markets to absorb increased production of alfalfa at an increased cost of production associated with installing and managing sprinkler irrigation systems was also questioned by farmers in Star Ikan and Karchik. Livestock contributes only less than 15% to household income and hence the demand for alfalfa at the household level is also too low to make use of possible unsold surplus from the proposed increase.
Financial risk
Adoption of new technologies often comes with associated financial cost and the proposed changes under scenario B are no different. The model projects that without subsidies, farmers could incur between USD 336 and 2798, to convert their respective fields and comply with the recommendations of the model. The corresponding figures under government subsidy scenario are between USD 336 and 2596 (Table 3 ). The subsidies offered certainly reduce the cost of adoption but unfortunately the cost is still substantially higher than what the farmers can afford without taking either formal or informal loan which would add to their level of risk. For farmers in Bugun, in addition to costs associated with the installation and upkeep of drip irrigation, farmers will also need to invest in alternative salinity management interventions in lieu of flood irrigation which was partly justified on grounds of flashing out the salt. This is especially true in the case of shifting to drip-irrigated orchards which is not covered under current government subsidies for the area (Table 4) . For farmers in Karchik and Star Ikan, the change could also result in reduced production of wheat which would in turn translate into increased financial burden to purchase wheat flour to meet household needs.
Institutional risk
Current subsidy provisions offer some, but not sufficient, incentive for adopting recommended packages. However, potential shifts in such policies as well as regulatory frameworks for managing the disbursement and use of canal water still pose some level of risk.
Farmers WTF current benefits
As detailed in the section above, adoption of interventions recommended by the models does raise the risk bar for farmers across the production, marketing, financial, and institutional contexts. The analysis is summarized below as Table 5 . Farmers in the study region weigh all their options and choose the alternatives that present relatively higher payoffs and lower risks. The level of knowledge and perception hence play a major role in influencing farmers' assessment of risk. Small-scale farmers are even more risk-averse as compared to large-scale commercial farmers because even the slightest shock could result in major shifts in the delicate balance maintained and result in big consequences (Kahan 2008) .
Based on the above argument, farmers in Karchick and Star Ikan who own relatively smaller lands as compared to those in Bugun will be more affected. Farmers' resistance to adopt the recommendations made by the model can thus partly be explained by the level of risk associated with the transition. Decisions to move from their relative "comfort zone" or familiar risks with known probability of occurrence to uncertainty, i.e., a realm of unknown probability, are not easy to make (Fig. 2) . A closer look at potential risks associated with proposed changes is analyzed and presented in the section below. In this particular case, the SWAT and RIOS models make their simulations assuming the total land holding and amount of irrigation water available to each household to remain constant. The models recommended that farmers should not only change their land and water allocation to grow more of one or two crops, but also change their irrigation methods. Therefore, the recommended changes are in essence requests for shifts in allocation of resources in favor of one or more crops to conserve water at the basin level but at the expense of one or more other crops. Consequently, the lack of information on potential effects on yield, markets and hence farm profits, and availability of other alternatives to ensure household food and income security pushes farmers into the realm of uncertainty.
What is quite interesting is that, while farmers respond negatively to WTF current crop allocations, their response to adoption of improved irrigation methods was quite different. When asked if they were willing to pay for the installation of the proposed irrigation methods, farmers in both Karchick and Staryi Ikan responded positively, though under the condition that the government covers part of the cost. Such stated preferences demonstrate that farmers do value and desire to conserve irrigation water for future use but strategies for conservation should maintain or at best minimize farmers' food security risks through some level of assurance of yield and income. In Bugun, where salinity and not water scarcity poses the greatest challenge Production-Alfalfa requires more water, there is uncertainty on water availability and reduction/no production of wheat and cotton which are essential to support household flour demand and generate income respectively Marketing-Livestock only contributes to about 15% of household income in the area so alfalfa has very low demand in local markets fetching low price, and wheat and flour are very expensive to buy; therefore, without own production, households' food security will be jeopardized Finance-The cost of production will be higher with introduction of new irrigation systems potentially reducing their profit margin, with risks associated with their ability to afford the initial investment cost of sprinkle irrigation as well as upkeep Institutional-There is uncertainty on future regulations on water sharing along the canal and the availability of subsidies or credit to enable adoption
Star Ikan
Crop choice in order of land allocation 1. Cotton (main cash crop) 2. Wheat (for subsistence) 3. Alfalfa (for livestock upkeep) Irrigation method: flood irrigation Sprinkle-irrigated alfalfa and drip-irrigated cotton Production-Alfalfa requires more water, there is uncertainty on water availability and reduction/no production of wheat which is essential to support household flour demand Marketing-Alfalfa has very low demand in local markets fetching low price; wheat and flour are very expensive to buy and will increase households financial burden Finance-The cost of production will be higher with the introduction of two new irrigation systems potentially reducing their profit margin, with risks associated with their ability to afford the initial costs of investment and upkeep of both sprinkle and drip irrigation systems Institutional-There is uncertainty on future regulations on water sharing along the canal and the availability of subsidies or credit to facilitate adoption
Bugun
Crop choice in order of land allocation 1. Alfalfa (main cash crop) 2. Cotton 3. Corn Irrigation method: flood irrigation Drip-irrigated cotton and orchards Production-Alfalfa is the main cash crop produced under contractual farming; the production cost of orchards including harvesting, processing, preserving, and packaging is considered cumbersome; and drip irrigation will enhance their current challenge of farming with saline water Marketing-The price of cotton is linked with the international market and highly volatile and hence not worth the risk to forego a secured market in alfalfa; and marketing of fruits is not well known Finance-The cost of production and maintenance of orchards is considered expensive Institution-Orchards are not included in government subsidy to agricultural production, farmers were not willing to invest in drip irrigation. This is a signal for the need to explore varying approaches and incentive systems tailored to fit different social, economic, and biophysical conditions.
Conclusions
Valuation of ecosystem services is important to provide evidence for decision makers to invest in sustainable management of natural resources. CV is the dominant approach used to assign monetary value to ecosystem services on the basis of stated preferences established under simulated markets and expressed in the form of either WTP for services or WTA compensation for them. In this paper, we have argued for WTF as a complementary qualitative approach to assess stakeholders' valuation of ecosystem benefits by focusing on the trade-offs they are willing to make to improve water and land management and use. In so doing, the approach avoids the eminent bias associated with the other approaches that focus on financial transactions-be it anticipated income (WTA) or payments (WTP). The approach was applied as a case study to assess stakeholders' valuation of ecosystem services in three villages located at the beginning, middle, and tail end of the Turkestan canal in South Kazakhstan. Farmers' responses were analyzed through the lens of agricultural risk management to demonstrate the added benefits of using WTF, to unpack the various complexities associated with stakeholders' decisions on the management and use of natural resources. In so doing, the study highlighted some of the limitations of decision support tools and other valuation approaches in capturing the delicate trade-offs that influence the valuation and management of ecosystem services and provided possible explanations for the convergence and/or divergence between farmer responses and model recommendations.
One of the major findings of this paper is that despite their stated preference to conserve and adopt a more sustainable management and use of ecosystem services, like any other risk-averse agent, farmers opt for options that offer the maximum current benefit and the lowest production, marketing, financial, and institutional risks. Lack of information on potential effects of proposed conservation measures on yield, marketability and hence farm profits, and availability of other alternatives to ensure household food and income security is a critical factor influencing farmers' responses pushing them from a scenario of risk management into the realm of decision under uncertainty. The optimal recommendations from two watershed models (SWAT and RIOS) remain predominantly divergent from farmers' preferences as the drivers that inform society's value for the services go beyond the environmental and biophysical to include the social, economic, and cultural dimensions-most of which are not fully and explicitly captured by the models. It is thus important for researchers to consider the compatibility and implications of proposed biophysical interventions with socio-economic conditions on the ground. The findings of the study also highlight a role for extension agents to raise awareness on the expected benefits of adopting new technologies to reduce perceived risk and build confidence through evidence based knowledge. Based on the study, we also recommend that policy makers promote appropriate incentives to encourage technology adoption and income diversification to reduce reliance on natural resources, make adoption affordable through credit, and enhance market outlet strategic crops.
While the results remain specific to the case under consideration, they are consistent with literature that assert that farmers' behaviors have direct implication on ecological performances and that individuals tend to prefer benefits to be provided sooner than later and tend to postpone costs to the future as opposed to incurring them in the present. The findings also present important basis for expanding the discussion on ecosystem valuation methods, offer an insight to decision makers to identify appropriate measures that can influence The findings of this study will be useful for researchers seeking novel ways to assess stakeholder valuation of ecosystem services and offering extension agents and decision makers opportunities to devise natural resource management strategies that are cognizant of the need to maintain the delicate balance between ensuring human well-being and sustainable management and use of ecosystem services.
It is important to note that, while the WTF approach has been found effective in analyzing this particular study, it needs to be tested in other cases and with larger number of FGDs. Linking this approach with household level quantitative data for more in-depth analysis will be a subject for future research. 
